Roles of a short connecting disulfide bond in the stability and function of psychrophilic Shewanella violacea cytochrome c (5).
Cys-59 and Cys-62, forming a disulfide bond in the four-residue loop of Shewanella violacea cytochrome c (5) (SV cytc (5)), contribute to protein stability but not to redox function. These Cys residues were substituted with Ala in SV cytc (5), and the structural and functional properties of the resulting C59A/C62A variant were determined and compared with those of the wild-type. The variant had similar features to those of the wild-type in absorption, circular dichroic, and paramagnetic (1)H NMR spectra. In addition, the redox potentials of the wild-type and variant were essentially the same, indicating that removal of the disulfide bond from SV cytc (5) does not affect the redox function generated in the vicinity of heme. However, calorimetric analysis of the wild-type and variant showed that the mutations caused a drastic decrease in the protein stability through enthalpy, but not entropy. Four residues are encompassed by the SV cytc (5) disulfide bond, which is the shortest one that has been proved to affect protein stability. The protein stability of SV cytc (5) can be controlled without changing the redox function, providing a new strategy for regulating the stability and function of cytochrome c.